Oxygen delivery index in subjects with normal haemoglobin (HbAA), sickle cell trait (HbAS) and homozygous sickle cell disease (HbSS).
Sickle cell disease is characterized by altered blood rheology due to a reduced haematocrit and a resulting lowered viscosity. Oxygen carriage, and consequently oxygen delivery, may be deleteriously affected if the haematocrit reduction is such as to limit oxygen uptake from the lungs and delivery to the tissues. The present study seeks to determine and compare the oxygen delivery index (ODI) in subjects with normal and abnormal haemoglobin genotypes. Thirty four apparently healthy subjects having normal haemoglobin genotype (AA), 27 with sickle cell trait (AS) and 50 with homozygous sickle cell disease (SS) were recruited into the study. Whole blood viscosity was measured at low and high shear rates of 23 s(-1) and 230 s(-1), respectively, using a Wells Brookfield Cone and Plate Viscometer. Haematocrit was determined using an AC.Tron Coulter Counter. The oxygen delivery index was calculated as the ratio of the haematocrit to whole blood viscosity. There was a statistically significant difference in the ODI in the SS group compared with both the AA and AS groups. There was no statistical significance in the ODI between the AA and AS groups. The ODI may be considered as a useful assessment of oxygen delivery in subjects with sickle cell disease.